MEASURING LIVING STANDARDS
To economists, determining living standards at the household or individual level begins with the income earned from employment or, if not employed, retirement benefits or transfer payments. 6 Income is either spent on goods and services or saved to fund future consumption. Households' standard of living depends not only on the dollar value of their income, but also on the prices of the goods and services that they choose to purchase. 7 Indeed, a wellknown definition of income growth used by economists is "the increase in the individual's ability to consume during a given period of time." 8 Economists must grapple with several issues when measuring living standards for a geo graphic area, such as an MSA or a state. First, which measure of income should be used? There are several to choose from, such as wages and salaries, total compensation (which includes benefits such as health insurance or contributions to individual and/or companysponsored retirement plans), per capita personal income (which includes interest income), or household income (an even broader definition of income). 9 Once the preferred measure of income is chosen, one must decide whether to use average or median income. The top earners in a given area tend to garner a disproportionate share of income. The median income, as opposed to an average, is less affected by this skewness. 10 A second issue is how to adjust income to account for the fact that the prices of goods and services that households consume change over time. 11 If an individual's income rises by 5 percent in a year and the average of all prices rises by 5 percent, then the individual's real income (i.e., the purchasing power of the income) is unchanged. In other words, living stan dards are unchanged despite nominal income having risen by 5 percent. According to eco nomic theory, a price index should be able to measure a change in the cost of purchasing all goods and services over time relative to some benchmark. These price indexes are termed cost of living indexes. The basic goal of a cost of living index is to determine what percentage of specific goods and services the average consumer purchases each month (the "consumption basket") and then track how the prices of that basket change over time. 12 The consumption basket includes rent, food, medical care, and other goods and services. In this article, our measure of living standards will be nominal income deflated (divided) by a cost of living index.
One consideration for a cost of living index is that prices of goods and services do not all rise at the same time or at the same rate. This fact implies that relative price changes-that is, the change in the price of one good relative to another-can be significant. Such price changes can cause consumers to change their expenditures, which are termed substitution effects. As a result, the expenditure shares, which are termed weights, in the typical consumption basket can change over time. 13 For example, the consumer expenditure shares on medical care goods and services have risen over time, while the expenditure share on food and beverages has declined. There also appears to be sizable variations in nonrent prices between urban and rural areas. This issue will be discussed in greater detail below.
Regional Price Parity Indexes
The bestknown national cost of living measures are the consumer price index (CPI) and the personal consumption expenditures price index (PCEPI). The CPI and PCEPI are temporal price indexes because they assess how average prices for the nation have changed over time. Temporal price indexes are also constructed for MSAs; thus, an analyst could gauge the infla tion rate (the change in all prices) for the St. Louis MSA by computing the percentage change in the St. Louis MSA CPI or PCEPI between any two periods. However, temporal price indexes are not well suited for analyzing cost of living differences across states or MSAs. 14 The reason is that they cannot be used to compare price level differences between two areas such as, say, St. Louis and Chicago or between Missouri and Illinois. To analyze the differences in price levels (and, consequently, standards of living) across regions, a spatial price index is required.
RPPs as Preferred Cost of Living Measure
The BEA uses location-specific price and expenditure data from the BLS and other sources for many types of goods and services, such as apparel, food, medical, and housing costs. They then use the data to compute RPPs for nine expenditure classes and for all expenditures. Readers seeking technical information should consult papers by BEA economists Aten, Figueroa, and Martin (2011 and . 1 The RPPs and the Cost of Living Index (COLI) published by the Council for Community and Economic Research (2015) are the most well-known spatial price measures. The RPPs are the preferred measure because they do not suffer from the shortcomings associated with the COLI. The COLI tends to overstate the variation in costs across metro areas for a few reasons. First, it is designed to measure the cost of living for high-income households. Second, the COLI is based on data collected by volunteers on local prices, which can lead to bias. Research by Handbury and Weinstein (2015) has found that food price measures in the sample overstate regional variation in food costs by over 90 percent. Moreover, Olsen, Early, and Carillo (2010) found that, because of few housing prices observations, housing costs tend to be overstated in some high-cost areas.
A problem, however, is that RPPs are available only from 2008 onward. Thus, for studies examining periods prior to 2008, other cost of living measures, such as the one by Olsen, Early, and Carillo, are preferred. 1 The RPPs are updated and published on an annual basis. The data are lagged by a little more than two years.
For example, the 2015 RPPs were published in June 2017. Recently, the Bureau of Economic Analysis (BEA) has developed spatial price indexes that allow comparisons of price levels and thus cost of living differences across various geog raphies, such as census regions, states, MSAs, and nonmetropolitan areas. These BEA indexes are termed the regional price parities (RPPs). (See the boxed insert for more information about the construction of RPPs.) By construction, RPPs compare the average price level for a region with the national average (all areas). This means that the RPP for the nation is 100.
In 2015, 14 states and the District of Columbia (Washington, D.C.) had RPPs above the national average. As shown in Figure 1 , the three highest RPPs were Hawaii (118.8), Washington, D.C. (117.0), and New York (115.3). Thus, each of these regions had an average price level more than 15 percent greater than the national average. By contrast, 36 states had RPPs less than the national average (100). Two Eighth District states, Mississippi (86.2) and Arkansas (87.4), have among the lowest RPPs. Missouri's RPP was 89.3; this means that the price level of all goods and services in Missouri was 10.7 percent below the national average in 2015. We can also examine the distribution of state RPPs at different points in time. 15 In 2009, 17 states and Washington, D.C., had RPPs above the national average, while 33 states had RPPs at or below the national average. As we will discuss in detail later, the most popu lated states tend to have higher costs of living; as a result, over twothirds of states have a cost of living below the national average.
THE IMPORTANCE OF HOUSING COSTS IN THE RPPs
Perhaps the most important consideration in discussions of cost of living across MSAs is that expenditure shares on goods and services can differ markedly across MSAs. Notably, housing, which has the largest weight in the consumption basket, tends to account for the largest differences in the cost of living across MSAs. 16 Accordingly, if house prices (and rents) are rising rapidly and housing rent services comprise a large share of the household's con sumption basket, then the cost of living in these areas will be rising faster than in other areas for a given level of income.
Housing cost differences are a primary driver in the differences in cost of living across metro areas for three key reasons. First, the value of regional amenities such as the quality of schools (and property taxes) are capitalized into housing prices. This capitalization is reflected mostly in the price of the land. On the demand side, housing values are affected by amenities such as schools, local restaurants, weather, and recreational opportunities. On the supply side, landuse or building restrictions reduce the availability of developed land. All of these factors get capitalized into property values. 17 Second, housing is a fixed asset that cannot be easily moved from one market to another. Many other goods and services purchased by households are tradable across vast distances, especially since the advent of the internet. Theoretically, if a television costs more in New York than in St. Louis, a consumer in New York can buy it online from St. Louis. To compete, local New York retailers would have to reduce prices. This economic force, termed "arbitrage," drives prices of tradable goods and services down, leading to little variation in prices across regions. 18 Housing, however, is not a tradable good. For example, a household in New York cannot easily purchase a St. Louis home at a lower price and move the house to New York and retain the savings. As a result, housing prices vary more across regions than most goods and services. Other services, such as childcare, would also be considered nontradable and exhibit regional price differences.
Third, housing is a necessity, so its demand is relatively inelastic. Therefore, as the cost of housing increases, consumers find themselves dedicating a larger share of income toward housing. In effect, shelter is a cost that must be borne by most everyone. That is not to say that substitution effects do not exist. In MSAs with relatively lower perunit housing costs, consumers are able to buy or rent larger housing units while, overall, devoting a relatively smaller proportion of their income to housing. This implies that consumers who choose to live in areas with high housing costs spend more of their income on housing and proportion ately less of their income on other goods and services. Since housing rents drive much of the differences in overall cost of living across metropolitan areas, they can be an effective proxy for the overall cost of living. 19 The rent category is designed to measure the cost of providing shelter to a homeowner or renter. For tenants, this cost could be in the form of monthly rent. For homeowners, this would be the monthly mortgage payment. 20 Table 2 details RPP expenditure weights in 2015 for rents, nonrent services, and goods. These weights are shown for the four largest Eighth District MSAs and then compared with the average of all MSAs, the five largest MSAs (by population), the average of all other MSAs, and the average of nonmetro areas. In 2015, the expenditure weight for rent in the St. Louis RPP was 19.1 percent, whereas for all MSAs the average was 22.3 percent. Rent shares in Memphis (19.7 percent) were modestly higher than in St. Louis, but lower in Little Rock (18.8 percent) and in Louisville (18.5 percent). Table 2 also shows that expenditure weights for rents were appreciably higher in the largest MSAs, but appreciably lower in other MSAs and nonmetro areas. In the five largest MSAs, the expenditure weight was 24.3 percent, much larger than for the Eighth District (14.3 percent) were significantly lower than the average of all MSAs. Table 2 also lists expenditure weights for nonrent services, such as public transportation and medical services, and goods, such as groceries and apparel. On balance, there is not much discrepancy between nonrent services expenditure shares across the country. The table shows that expenditure weights for nonrent services are roughly 37 percent for most householdswhether in urban or rural areas.
Expenditure weights for goods, however, are a different matter. Table 2 shows that Eighth District MSAs have a higher expenditure weight on goods than the five largest MSAs (37.4 percent) and all other MSAs (41.6 percent). Expenditure weights in the four Eighth District MSAs range from 43.4 percent in St. Louis to 44.2 percent in Louisville. A final takeaway from Table 2 is that nonmetro MSAs tend to have much larger expenditure weights for goods: 48.9 percent. In short, rural areas tend to have lower housing costs and as a result spend a greater portion of their income on goods.
The key takeaway from this analysis is that rent is the largest single expenditure share of the nine categories listed in the RPPs, and it varies significantly across regions and MSAs.
COMPARING ST. LOUIS LIVING STANDARDS WITH OTHER MSAs
According to the BEA, an important function of the RPPs is to adjust measures of nominal income for price level differences across regions and across time. Historically, economists and other analysts have used either the CPI or the PCEPI to deflate measures of nominal income. Now, economic analysts can use the RPPs to show how cost of living variation across states and MSAs matters for determining measures of real incomes at this level of disaggregation.
To see how using RPPs instead of a national, temporal price index matters, let's first look at the data from a regional standpoint. Figure 2 shows the noncostofliving adjusted per capita personal income in 2015, while Figure 3 shows each state's per capita personal income deflated by the BEA's RPPs in 2015. Incomes in both maps are adjusted for inflation using the PCEPI. Looking at Figure 2 , incomes are highest in the heavily populated areas on the East and West coasts. Unadjusted real incomes in 2015 range from $31,776 (Mississippi) to $67,108 (Washington, D.C.), a difference of 53 percent. However, once these income levels are deflated by the RPPs (see Figure 3) , real per capita personal income in Mississippi rises by 16 percent to almost $37,000, while per capita personal income in Washington, D.C., declines by 15 percent to just above $57,000. Accounting for cost of living differences thus reduces the real income difference between Mississippi and Washington, D.C., by about onethird (from 53 percent to 36 percent). Figures 2 and 3 also show that real incomes on an RPP adjusted basis rise in the Plains states, the Southeast, and the Midwest, but they are adjusted lower in the Northeast and the Far West. In particular, increases (on an RPPadjusted basis) are most notable in Mississippi (16 percent), Alabama (15 percent), and Arkansas (14 percent The BEA also publishes RPPs for the 381 MSAs. Table 3 lists the 20 most and least expensive MSAs, as measured by their RPPs. The most expensive MSAs are those dominated by large cities on the East and West coasts that also have relatively high average levels of nomi nal income. Individuals who live and work in these highcost cities must be compensated for the higher prices charged for many goods and services. Of the 20 MSAs with the highest RPPs, half are in California. By contrast, the leastexpensive cities tend to be more geographically dispersed and in less populous areas. For example, the leastexpensive MSA is Beckley, West Virginia, located near the Appalachian mountains, followed by Rome and Valdosta, Georgia (in the South), and Danville, Illinois (in the Midwest). 21 With an RPP of 124.5, the prices of goods and services in Honolulu in 2015 were 24.5 percent higher than the national average and 56.6 percent higher than Beckley, West Virginia. Table 3 thus suggests that there is a posi tive correlation between an MSA's population and its RPP. Figure 4 provides further evidence of this relationship by plotting the RPP for all items and the log of the population of MSAs in 2015. The figure shows that this correlation is positive. However, as the scatter plot suggests, the size of this correlation is perhaps not as large as Table 3 would suggest. St. Louis and many other Eighth District MSAs have RPPs that are below 100, which means that their prices, on average, are lower than the national average. Indeed, six of the 20 leastexpensive MSAs are located in the Eighth District: Jonesboro, Arkansas (ranked 375th); Jackson, Tennessee (374th); Jefferson City, Missouri (373rd); Cape Girardeau, Missouri (371st); Pine Bluff, Arkansas (370th); and Carbondale, Illinois (367th). Table 4 shows RPPs for the St. Louis, Memphis, Louisville, and Little Rock MSAs in 2009 and 2015. The table includes three national benchmarks for comparison: the U.S. average (including both MSAs and nonmetro areas), the average of only MSAs, and the median metro area. The U.S. average serves as the broadest benchmark, but may be misleading given that there is evidence that MSAs have higher costs than non metro areas. This leads to our second measure, the populationweighted average for MSAs only. Because there is a positive correlation between population and cost of living, both these average benchmarks tend to be skewed upward, as the 10 largest MSAs comprise 26 percent of the national Table 5 shows real standards of living in the four largest Eighth District MSAs as measured by real per capita personal income and real median household income . The top half of Table 5 shows nominal incomes that have been deflated using the national PCEPI but not adjusted for cost of living. The bottom half of the table deflates these two income measures by each MSA's RPP.
Measuring Eighth District Living Standards
These real adjusted incomes reflect a truer measure of purchasing power than those deflated only by the PCEPI. For example, St. Louis's PCEPIdeflated per capita personal income was $44,715 in 2015, but was 10.9 percent higher, $49,598, when also deflated by the RPP. Accordingly, St. Louis's per capita personal income ranking jumped from 67th on an unad justed basis to 20th on an RPPadjusted basis. RPPadjusted incomes also rose in the other three MSAs relative to those not adjusted by the RPP. For instance, Louisville's ranking rose 32 spots (from 120th to 88th), Little Rock's ranking rose 16 spots (from 197th to 181st), and Memphis's ranking rose 22 spots (from 171th to 149th). In terms of median household income, St. Louis's ranking rose from 100th on an unadjusted basis to 61st once adjusted for the MSA's cost of living. Both Little Rock's and Louisville's RPPadjusted median household income ranking rose relative to the unadjusted measured, with Little Rock's rising from 226th to 215th and Louisville from 151st to 119th. Meanwhile, Memphis's ranking was virtually unchanged, falling from 234th to 235th.
Both the national and MSA average income measures tend to be above the median MSA income. As seen in Table 5 , income among Eighth District MSAs is generally higher than the median MSA, regardless of which measure of income we use or whether or not we adjust for cost of living. In other words, standards of living in these four Eighth District MSAs are high compared with their peer regions.
Comparisons against the average benchmarks are mixed. With neither measure of income adjusted for cost of living, in St. Louis in 2015, both measures were between the national and MSA averages, while incomes in Memphis, Louisville, and Little Rock were below both the national and MSA averages. On an RPPadjusted basis, per capita personal income in St. Louis jumped from 1.6 percent above the national average to 12.7 percent above the national average. Median household income in St. Louis jumped from 1.3 percent above the national average to 11.8 percent above. The RPP adjustment moved Louisville from 7.5 percent below to 1.8 percent above the national average for per capita personal income and from 5.2 percent below to 4.0 percent above the national average for median household income. RPPadjusted median household income for Louisville ($52,955) was 0.9 percent below the average MSA level ($53,410) and 5.6 percent above the median MSA level ($50,140) . Conversely, the lower cost of living was not enough to push living standards-by either measure of real income-in Little Rock or Memphis above the national average. 
Changes in Eighth District Living Standards Since 2009
The levels of real income adjusted for cost of living differences across MSAs help to gauge current living standards, but it is nonetheless useful to examine how these living standards have changed since the end of the Great Recession in 2009. In St. Louis, economic growth has lagged behind both the national average as well as the median MSA. Real per capita personal income (RPPadjusted) increased at an annual rate of 1.0 percent from 2009 to 2015; however, median household income declined at a 0.4 percent annual rate over this period. (See the boxed insert for a discussion of why per capita personal income has generally grown faster than median household income.) By contrast, Louisville has experienced appreciably stronger
RPPs as Preferred Cost of Living Measure
Why has per capita income increased faster than median household income? (See the figure. ) A number of reasons explain this observation. First, employer-provided benefits, which are excluded from household income, but included in personal income, have been increasing faster than total compensation. Second, the number of households has been growing more rapidly than the population. This implies people are forming households with fewer people, such as individuals living alone. Therefore, even if the measure of income were the same between the two statistics, household income growth would be slower than personal income growth. Third, income inequality has increased. Personal income is an average, while household income is the median. As the income shares of those at the top of the income distribution have increased, average income has increased relative to median income.
For additional details on this issue, see Fitzgerald (2008) 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 Real Income Growth, 1984:Q1-2017:Q1 SOURCE: BEA, Census Bureau, and FRED.
growth by both measures. Over this sixyear period, Louisville's real per capita personal income growth rate of 2.0 percent per year was on par with the national average (also 2.0 percent) but outpaced the median MSA growth of 1.6 percent. Similarly, Louisville's median household income has grown 0.6 percent per year, or about two times the rate of the national benchmarks.
For Little Rock and Memphis, income growth is also slow. In both MSAs, the annualized growth rates lagged behind the national benchmarks when adjusted for cost of living differ ences. Little Rock's real per capita personal income grew just 0.5 percent per year since 2009, by far the slowest growth rate for this measure of income of the four District MSAs.
EXPECTED CHANGES IN LIVING STANDARDS
Analysts often use past trends to shape an economic narrative on what the future may hold. In many cases, extrapolating current growth trends can serve as a useful (and reasonable) forecast of future growth. This is particularly true in cases when the fundamental factors driving growth do not change much over time. For example, population growth tends to be primarily driven by fertility rates, which thus determine the average age of the population over time. In fact, as shown in Figure 5A , just over half of the variation in regional population growth over the past 15 years (20012015) can be predicted by using population growth rates from the 15 years prior (19852000).
The same cannot be said for predicting changes in incomes. Economic theory holds that productivity growth is crucial for determining changes in real incomes over time. Economists typically define productivity as measured output per unit of input, where output is real gross domestic product or gross state product and the unit of input is hours worked. Measuring productivity is often difficult because it depends on many factors, such as technology embed ded in the nation's capital stock, the knowledge and skills of the workforce, and government policies that promote or restrict the most efficient allocation of economic resources. In short, a nation's, state's, or MSA's economic growth will be the sum of its population growth and its productivity growth.
Economic theory and historical trends suggest that the factors driving income growth can change considerably over time. To see this, Figure 5B plots real per capita income growth for MSAs over two periods: 1985 to 2000 and 2001 to 2015. If there were persistence in the data-that is, if economic growth in the two periods were of the same sign and similar in magnitude-a regression line drawn through the observations would have a positive slope. However, that is not what the data show. First, the historical correlation between past and future growth is slightly negative, which indicates that regions where incomes were growing relatively fast between 1985 and 2000 had incomes that grew relatively slower between 2001 and 2015. Second, the differences in past per capita growth rates explain only 9 percent of the differences in future growth. As such, we should use caution when using simple trend extrapo lation methods to predict future income growth. Instead, policymakers would be wise to focus on the fundamentals-that is, productivity growth and its determinants 22 -when designing policies to boost economic growth. Relative PCPI Growth (1985 Growth ( -2000 A. Population Growth Relative to U.S. Average B. Per Capita Personal Income Growth Relative to U.S. Average
Figure 5
NOTE: Relative growth is the difference between the MSA growth rate and the national rate.
SOURCE: BEA.
CONCLUSION
The economic health of a region is not easily summarized in a single statistic, as each indicator provides insight into different aspects of the economy. Our analysis attempts to analyze the economic performance of the major Eighth Federal Reserve District MSAs in a simple yet fundamentally sensible way: measuring economic wellbeing as income adjusted for cost of living differences. Importantly, this method, while conventional, is often over looked in regional analysis. The overall picture that emerges from the analysis in this article is that living standards in the St. Louis MSA are high compared with national averages, while living standards in Louisville, Little Rock, and Memphis are generally inline with national averages and above the median MSA.
Although the level of real income is a good measure of current living standards, income growth rates are also of great importance and describe the evolution of living standards over time. To the extent that incomes continue to evolve in the same manner, they may provide insight into where incomes will be in the future. Since the end of the Great Recession, St. Louis, Memphis, and Little Rock have grown more slowly than the nation, while Louisville's growth has outpaced the national average.
The slow growth of living standards is consistent with other metrics, such as real GDP per capita and employment. The primary concern with slow growth rates is that they could continue into the future, and the relatively high standards of living in places such as St. Louis would continue to erode. In this case, real per capita personal income in St. Louis would be at the national average within the next decade. However, recent data show limited persistence of income growth over the past decade, suggesting that, for the near future, high standards of living in St. Louis and elsewhere in the Eighth District are here to stay. n 19 Our analysis uses two income measures, per capita personal income and median household income, which are adjusted by prices. For many important policy issues, one needs additional information on the distribution of income and the distribution of prices. For example, see Edmiston (2016) for an analysis of rent affordability for low-and moderate-income households across MSAs. 20 For those owners without a mortgage, the housing cost is the estimate of what the owner would have to pay to rent their house, which is termed owners' equivalent rent. 21 In 2015, the median population of the MSAs with the 20-highest RPPs was 853,000, while the median population of the MSAs with the 20-lowest RPPs was about 125,000.
22 Glaeser and Gottlieb (2009) find that education in particular is an important source of productivity growth in cities.
